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SEQUENCE LISTING 



DtffRec'd PCT/PTC 2 8 FEB 2005 



<110> Biemans, Ralph 

Denoel, Philippe 
Feron, Christiane 
Goraj , Karine 
Kortekaas, Jeroen 
Poolman, Jan 
Tommassen, Jan 
Weynants, Vincent 



<120> Mutant Protein and Refolding Method 



<130> VB60394 

<140> Not Yet Assigned 
<141> 2005-02-28 

<150> PCT/EP03/009634 
<151> 2003-08-28 

<150> GB 0220199.4 
<151> 2002-08-30 



<160> 31 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 28 
<212> PRT 

<213> Neisseria meningitidis 
<400> 1 

Thr Thr Glu Glu Lys Asn Gly Gin Lys Val Asp Lys Pro Met Glu Gin 

15 10 15 

Gin Met Lys Asp Arg Ala Asp Glu Asp Thr Val His 
20 25 



<210> 2 
<211> 24 
<212> PRT 

<213> Neisseria meningitidis 
<400> 2 

Gin His Arg Gly lie Arg Thr Val Arg Glu Glu Phe Thr Val Gly Asp 

15 10 15 

Lys Ser Ser Arg He Asn He Asp 
20 



<210> 3 
<211> 2307 
<212> DNA 

<213> Neisseria meningitidis 



<400> 3 



tgttaatata 
ttggatttac 
tcagcctgct 
aggtcgtact 
acatcgttac 
aagaagagcc 
gcggcatggg 
tcctttacca 
aaaaaggcgc 
aaaccgtcga 
acagcggctt 
gcaacttcga 
aaggtttccg 
gctacctcgc 
acatgaaaga 
aaagttcacg 
acaccaactt 
cctatgtgtt 
atgtaaaagg 
gccgccttgc 
aaccgcaagc 
aaaaagtcga 
acgcctacaa 
acgacatcgg 
cccatgacgg 
agccgcacga 
tgtatgacgc 
aagccgaacg 
caaacggcag 
acgactctgt 
aattgggcgc 
aaccgcgctt 
cacaagtcgg 
aaatcggctg 
aaaaagaccg 
tcttcgccaa 
acgtgttcaa 
tgggacgtga 
tgccgtctga 



aataaaaata 
ttcccttcat 
ctcgctcaca 
ggataccgtt 
gctgcaacaa 
gtccatcgat 
tcagaactct 
ccaaggcaga 
gggttccgcc 
tgcccaagac 
tgccagcaac 
cggcttgttc 
caatgtcaac 
caaaatcgga 
ccaacaccgg 
gataaatatt 
ggcgtacacg 
ggaaaaagaa 
ccccaaccat 
cgaacaaacc 
atttttgaac 
taaaccgatg 
actttccaac 
cgatttcacg 
caaaaccgtt 
acactggagc 
gctgcaaacc 
cgcgcgcaat 
ctacttctgg 
cgccgtccgt 
gtcctaccgc 
ttacgatacg 
ccgcacttgg 
gcgcggccgt 
caaaggcaac 
ctggaaaccg 
caagttctac 
tgtacgcttg 
aagcctttca 



attattaatt 
actcaagagg 
cttgcggcag 
actgtaaaag 
aaagacgaaa 
ttcggcggcg 
gtcgacatca 
tttattgtcg 
tctgccggta 
ctgctcaaag 
gaaggcgtaa 
tcttacaacc 
ggcggcaaaa 
acaaccttcg 
ggcatccgca 
gaccgccaag 
ggtaaaaacc 
cgctattccg 
acccgaatca 
ctgttgaaat 
tcgaaattct 
gaacaacaaa 
ccgaccaaaa 
ctgaccggcg 
tcaagcagca 
ttcagcgcga 
cacggtaaac 
accgaaatcg 
cagaccatca 
gaagccgtca 
accggcggcc 
cacaaagaca 
acggcctccc 
tatgttcaaa 
ttggaaaacg 
ctgggcaaag 
tatccgcaca 
ggcgtgaact 
gacggca 



atttttctta 
acgattgaat 
gttttgccca 
gcgaccgcca 
gcaccgcaac 
gcaacggcac 
aggtggacaa 
atcccgcttt 
tcggcgcgac 
gcttggataa 
gctacggcgc 
gcaacgatga 
ccgtaccgta 
gcgacgacga 
ctgtgcgtga 
cccctgctta 
tgggctttgt 
ccgatgacag 
ccactcgtgg 
acggtatcaa 
ccatcccgac 
tgaaagaccg 
ccgataccgg 
ggctgcgtta 
accttaaccc 
gccacaacta 
gcggcatcat 
gcttcaacta 
aagacgcgct 
atgccggtta 
tgactgccaa 
agctgttgag 
ttgcctaccg 
aagctacggg 
ttgtacgcaa 
acacgctcaa 
gccaacgctg 
acaagttcta 



tcctgccaaa 
gaatacccca 
cgcggcagaa 
aggcagcaaa 
cgatatgcgc 
gtcccaattc 
cgcctattcc 
ggttaaagtc 
caacggcgcg 
aaactggggc 
aagcgtattc 
aaaagattac 
cagcgcgctg 
ccaccgcatc 
agaatttacc 
ccgcgaaact 
cgaaaaactg 
cggcaccggc 
tgcgaacttc 
ctaccgccat 
gacagaagag 
tgcagatgaa 
cgtatatgtt 
cgaccgcttc 
gagtttcggt 
cgccagccgc 
ctcgattgcc 
caacgacggc 
tgccaatccg 
catcaaaaac 
agtcggcgtc 
cgcgaatcct 
cttccaaaat 
ttcgatattg 
aggtttcggt 
tgtcaatctt 
gaccaatacc 
aaacgcacat 



tcttaacggt 
ttgttccgtc 
aataatgcca 
atccgtacca 
gaactcttaa 
ctgacgctgc 
gacagccaaa 
gtttccgtac 
atcatcgcca 
gtgcgcctca 
ggaaaagagg 
gaagccggca 
gacaaacgca 
gtgttgagcc 
gtcggcgaca 
acccaatcca 
gatgccaacg 
tacgcaggca 
aacttcgaca 
caggaaatca 
aaaaacggtc 
gacactgttc 
gaagccattc 
aaggtgaaaa 
gtgatttggc 
agcccgcgcc 
gacggcacaa 
acgtttgccg 
caaaaccgcc 
cacggttacg 
agccacagca 
gaatttggcg 
ccgaatctgg 
gcggcaggtc 
gtgaacgatg 
tcggttaaca 
ctgccgggcg 
cccgaaaaaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2307 



<210> 4 
<211> 720 
<212> PRT 

<213> Neisseria meningitidis 



<400> 4 



Met 


Asn 


Thr 


Pro 


Leu 


Phe 


Arg 


Leu 


Ser 


Leu 


Leu 


Ser 


Leu 


Thr 


Leu 


Ala 


1 








5 










10 










15 




Ala 


Gly 


Phe 


Ala 


His 


Ala 


Ala 


Glu 


Asn 


Asn 


Ala 


Lys 


Val 


Val 


Leu 


Asp 








20 










25 










30 






Thr 


Val 


Thr 


Val 


Lys 


Gly 


Asp 


Arg 


Gin 


Gly 


Ser 


Lys 


He 


Arg 


Thr 


Asn 






35 










40 










45 








He 


Val 


Thr 


Leu 


Gin 


Gin 


Lys 


Asp 


Glu 


Ser 


Thr 


Ala 


Thr 


Asp 


Met 


Arg 




50 










55 










60 










Glu 


Leu 


Leu 


Lys 


Glu 


Glu 


Pro 


Ser 


He 


Asp 


Phe 


Gly 


Gly 


Gly 


Asn 


Gly 


65 










70 










75 










80 


Thr 


Ser 


Gin 


Phe 


Leu 


Thr 


Leu 


Arg 


Gly 


Met 


Gly 


Gin 


Asn 


Ser 


Val 


Asp 










85 










90 










95 




He 


Lys 


Val 


Asp 


Asn 


Ala 


Tyr 


Ser 


Asp 


Ser 


Gin 


He 


Leu 


Tyr 


His 


Gin 








100 










105 










110 






Gly 


Arg 


Phe 


He 


Val 


Asp 


Pro 


Ala 


Leu 


Val 


Lys 


Val 


Val 


Ser 


Val 


Gin 



115 

Lys Gly Ala Gly 
130 

lie lie Ala Lys 
145 

Lys Asn Trp Gly 

Val Ser Tyr Gly 
180 

Leu Phe Ser Tyr 
195 

Gly Phe Arg Asn 
210 

Asp Lys Arg Ser 
225 

Asp His Arg lie 

Arg Thr Val Arg 
260 

Asn lie Asp Arg 
275 

Thr Asn Leu Ala 
290 

Asp Ala Asn Ala 
305 

Ser Gly Thr Gly 

lie Thr Thr Arg 
340 

Gin Thr Leu Leu 
355 

Pro Gin Ala Phe 
370 

Lys Asn Gly Gin 
385 

Arg Ala Asp Glu 

Lys Thr Asp Thr 
420 

Phe Thr Leu Thr 
435 

His Asp Gly Lys 
450 

Val lie Trp Gin 
465 

Tyr Ala Ser Arg 

Lys Arg Gly lie 
500 

Arg Asn Thr Glu 
515 

Asn Gly Ser Tyr 
530 

Gin Asn Arg His 
545 

Tyr lie Lys Asn 

Gly Leu Thr Ala 
580 

Asp Thr His Lys 
595 




120 

Ser Ala Ser Ala 
135 

Thr Val Asp Ala 
150 

Val Arg Leu Asn 
165 

Ala Ser Val Phe 

Asn Arg Asn Asp 
200 

Val Asn Gly Gly 
215 

Tyr Leu Ala Lys 
230 

Val Leu Ser His 
245 

Glu Glu Phe Thr 

Gin Ala Pro Ala 
280 

Tyr Thr Gly Lys 
295 

Tyr Val Leu Glu 
310 

Tyr Ala Gly Asn 
325 

Gly Ala Asn Phe 

Lys Tyr Gly lie 
360 

Leu Asn Ser Lys 
375 

Lys Val Asp Lys 
390 

Asp Thr Val His 
405 

Gly Val Tyr Val 

Gly Gly Leu Arg 
440 

Thr Val Ser Ser 
455 

Pro His Glu His 
470 

Ser Pro Arg Leu 
485 

lie Ser lie Ala 

lie Gly Phe Asn 
520 

Phe Trp Gin Thr 
535 

Asp Ser Val Ala 
550 

His Gly Tyr Glu 
565 

Lys Val Gly Val 

Asp Lys Leu Leu 
600 



Gly He Gly Ala 
140 

Gin Asp Leu Leu 
155 

Ser Gly Phe Ala 
170 

Gly Lys Glu Gly 
185 

Glu Lys Asp Tyr 

Lys Thr Val Pro 
220 

He Gly Thr Thr 
235 

Met Lys Asp Gin 
250 

Val Gly Asp Lys 
265 

Tyr Arg Glu Thr 

Asn Leu Gly Phe 
300 

Lys Glu Arg Tyr 
315 

Val Lys Gly Pro 
330 

Asn Phe Asp Ser 
345 

Asn Tyr Arg His 

Phe Ser He Pro 
380 

Pro Met Glu Gin 
395 

Ala Tyr Lys Leu 
410 

Glu Ala He His 
425 

Tyr Asp Arg Phe 

Ser Asn Leu Asn 
460 

Trp Ser Phe Ser 
475 

Tyr Asp Ala Leu 
490 

Asp Gly Thr Lys 
505 

Tyr Asn Asp Gly 

He Lys Asp Ala 
540 

Val Arg Glu Ala 
555 

Leu Gly Ala Ser 
570 

Ser His Ser Lys 
585 

Ser Ala Asn Pro 




125 



Thr 


Asn 


Gly 


Ala 


Lys 


Gly 


Leu 


Asp 








160 


Ser 


Asn 


Glu 


Gly 






175 




Asn 


Phe 


Asp 


Gly 




190 






Glu 


Ala 


Gly 


Lys 


205 








Tyr 


Ser 


Ala 


Leu 


Phe 


Gly 


Asp 


Asp 








240 


HIS 


Arg 


Gly 


lie 






255 




Ser 


Ser 


Arg 


He 




270 






Thr 


Gin 


Ser 


Asn 


285 








Val 


Glu 


Lys 


Leu 


Ser 


Ala 


Asp 


Asp 








320 


Asn 


His 


Thr 


Arg 






335 




Arg 


Leu 


Ala 


Glu 




350 






Gin 


Glu 


He 


Lys 


365 








Thr 


Thr 


Glu 


Glu 


Gin 


Met 


Lys 


Asp 








400 


Ser 


Asn 


Pro 


Thr 






415 




Asp 


He 


Gly 


Asp 




430 






Lys 


Val 


Lys 


Thr 


445 








Pro 


Ser 


Phe 


Gly 


Ala 


Ser 


His 


Asn 








480 


Gin 


Thr 


His 


Gly 






495 




Ala 


Glu 


Arg 


Ala 




510 






Thr 


Phe 


Ala 


Ala 


525 








Leu 


Ala 


Asn 


Pro 


Val 


Asn 


Ala 


Gly 








560 


Tyr 


Arg 


Thr 


Gly 






575 




Pro 


Arg 


Phe 


Tyr 




590 






Glu 


Phe 


Gly 


Ala 



605 



Gin Val Gly Arg Thr Trp Thr Ala Ser Leu Ala Tyr Arg Phe Gin Asn 

610 615 620 

Pro Asn Leu Glu lie Gly Trp Arg Gly Arg Tyr Val Gin Lys Ala Thr 
625 630 635 640 

Gly Ser lie Leu Ala Ala Gly Gin Lys Asp Arg Lys Gly Asn Leu Glu 

645 650 655 

Asn Val Val Arg Lys Gly Phe Gly Val Asn Asp Val Phe Ala Asn Trp 

660 665 670 

Lys Pro Leu Gly Lys Asp Thr Leu Asn Val Asn Leu Ser Val Asn Asn 

675 680 685 

Val Phe Asn Lys Phe Tyr Tyr Pro His Ser Gin Arg Trp Thr Asn Thr 

690 695 700 

Leu Pro Gly Val Gly Arg Asp Val Arg Leu Gly Val Asn Tyr Lys Phe 
705 710 715 720 



<210> 5 
<211> 2600 
<212> DNA 

<213> Neisseria gonorrhoeae 
<400> 5 

aaaccggtac ggcgttgccc cgccttagct caaagagaac gattccctaa ggtgctgaag 60 
caccgagtga atcggttccg tactatttgt actgtctgcg gcttcgccgc cttgtcctga 120 
tttttgttag tccacatata catttccgac aaaacctgtc aacaaaaaac aacgcttcgc 180 
aaataaaaac gataatcagc tttacacaac ccccccccgc taatataaac aaaaataatt 240 
attattattt tttcttatcc tgccaaacct taacggtttg gcttaacttc ccttcataca 300 
ctcaaaagga cgaacaaatg aacgccccgt ttttccgcct cagcctgctc tcgctcacac 360 
ttgccgccgg ctttgcccac gcggcagaaa ataatgccaa tgtcgcattg gataccgtta 420 
ccgtaaaagg cgaccgccaa ggcagcaaaa tccgtaccaa catcgttacg cttcaacaaa 480 
aagacgaaag caccgcaacc gatatgcgcg aactcttaaa agaagagccc tccatcgatt 540 
tcggcggcgg caacggcacg tcccaattcc tgacgctgcg cggtatgggt cagaactctg 600 
tcgacatcaa ggtggacaac gcctattccg acagccaaat cctttaccac caaggcagat 660 
ttattgtcga tcccgctttg gttaaagtcg tttccgtaca gaaaggcgcg ggttccgcct 720 
ctgccggtat cggcgcgacc aacggcgcga tcatcgccaa aaccgtcgat gcccaagacc 780 
tgctcaaagg cttggataaa aactggggcg tgcgcctcaa cagcggcttt gccggcaaca 840 
acggcgcaag ctacggcgca agcgtattcg gaaaagaggg caacttcgac ggtttgttct 900 
cttacaaccg caacgatgaa aaagattacg aagccggcaa aggtttccgc aatgacaacg 960 
gcggcaaaac cgtaccgtac agcgcgctgg acaaacgcag ctacctcgcc aaaatcggaa 1020 
caaccttcgg cgacggcgac caccgcatcg tgttgagcca tatgaaagac caacaccggg 1080 
gcatccgcac tgtgcgtgaa gagtttgccg tcagcgaaaa aaattcacgg ataactatta 1140 
aacgccaagc cccatcctac cgcgaaacca ctcaatccaa caccaacttg gcgtacaccg 1200 
gcaaagattt gggctttgtc gaaaaactgg atgccaacgc ctatgtgttg gaaaagaaac 1260 
gctattccgc cgatgacaaa gataacggct acgcaggcaa tgtaaaaggc cccaaccata 1320 
cccgaatcgc cactcggagt atgaacttca acttcgacag ccgccttgcc gaacaaaccc 1380 
tgttgaaata cggcatcaac taccgccatc aggaaatcaa accgcaagcg tttttgaact 1440 
cggaatttga aataaaagat aaagaaaaag caactaatga agagaaaaag aagaaccgtg 1500 
aaaatgaaaa aattgccaaa gcctaccgcc tgaccaaccc gaccaaaacc gataccggcg 1560 
cgtatatcga agccattcac gagattgacg gctttaccct gaccggcggg ctgcgttacg 1620 
accgcttcaa ggtgaaaacc cacgacggca aaaccgtttc aagcagcagc ctcaacccga 1680 
gtttcggcgt gatttggcag ccgcgcgaac actggagctt cagcgcgagc cacaactacg 1740 
ccggccgcag cccgcgcctg tatgacgctc tgcaaaccca cggcaagcgc ggcatcatct 1800 
cgattgccga cggcacgaaa gccgaacgcg cgcgcaatac cgaaatcggc ttcaactaca 1860 
acgacggcac gtttgccgca aacggcagct acttccggca gaccatcaaa gacgcgcttg 1920 
ccaatccgca aaaccgccac gactccgtcg ccgtccgcga agccgtcaac gccggctaca 1980 
tcaaaaacca cggttacgaa ttgggcgcgt cctaccgcac cggcggcctg accgccaaag 2040 
tcggcgtaag ccacagcaaa ccgcgctttt acgatacgca caaagacaag ctgttgagcg 2100 
cgaaccctga atttggcgca caagtcggcc gcacttggac ggcctccctt gcctaccgct 2160 
tcaaaaaccc gaatctggaa atcggctggc gcggtcgtta tgttcaaaaa gccgtgggtt 2220 
cgatattggc ggcaggtcaa aaagaccgcg acggcaaatt ggaaaacgtt gtacgccaag 2280 
gtttcggtgt gaacgatgtc ttcgccaact ggaaaccgct gggcaaagac acgctcaatg 2340 




ttaatctttc ggttaacaac gtgttcgaca 
ccaataccct gccgggcgtg ggacgtgatg 
acgcacatcc cgaaaaaatg ccgtctgaaa 
tgatatatag tggattaaca aaaaccggta 
cgattcccta aggtgctgaa 




agttctacta tccgcacagc caacgctgga 2400 
tacgcctggg cgtgaactac aagttctaaa 2460 
gcctttcaga cggcatctgt cctgataatt 2520 
cggcgttgcc ccgccttagc tcaaagggaa 2580 

2600 



<210> 6 
<211> 713 
<212> PRT 

<213> Neisseria gonorrhoeae 



<400> 6 



Met 


Asn 


Ala 


Pro 


1 








Ala 


Gly 


Phe 


Ala 








20 


Thr 


Val 


Thr 


Val 






35 




lie 


Val 


Thr 


Leu 




50 






Glu 


Leu 


Leu 


Lys 


65 








Thr 


Ser 


Gin 


Phe 


He 


Lys 


Val 


Asp 








100 


Gly Arg 


Phe 


He 






115 




Lys 


Gly 


Ala 


Gly 




130 






He 


He 


Ala 


Lys 


145 








Lys 


Asn 


Trp 


Gly 


Ala 


Ser 


Tyr 


Gly 








180 


Leu 


Phe 


Ser 


Tyr 






195 




Gly 


Phe 


Arg 


Asn 




210 






Asp 


Lys 


Arg 


Ser 


225 








Asp 


His 


Arg 


He 


Arg 


Thr 


Val 


Arg 








260 


Thr 


He 


Lys 


Arg 






275 




Thr 


Asn 


Leu 


Ala 




290 






Asp 


Ala 


Asn 


Ala 


305 








Lys 


Asp 


Asn 


Gly 


He 


Ala 


Thr 


Arg 








340 


Gin 


Thr 


Leu 


Leu 






355 




Pro 


Gin 


Ala 


Phe 




370 






Ala 


Thr 


Asn 


Glu 



Phe Phe Arg Leu 
5 

His Ala Ala Glu 

Lys Gly Asp Arg 
40 

Gin Gin Lys Asp 
55 

Glu Glu Pro Ser 
70 

Leu Thr Leu Arg 
85 

Asn Ala Tyr Ser 

Val Asp Pro Ala 
120 

Ser Ala Ser Ala 
135 

Thr Val Asp Ala 
150 

Val Arg Leu Asn 
165 

Ala Ser Val Phe 

Asn Arg Asn Asp 
200 

Asp Asn Gly Gly 
215 

Tyr Leu Ala Lys 
230 

Val Leu Ser His 
245 

Glu Glu Phe Ala 

Gin Ala Pro Ser 
280 

Tyr Thr Gly Lys 
295 

Tyr Val Leu Glu 
310 

Tyr Ala Gly Asn 
325 

Ser Met Asn Phe 

Lys Tyr Gly He 
360 

Leu Asn Ser Glu 
375 

Glu Lys Lys Lys 



Ser Leu Leu Ser 
10 

Asn Asn Ala Asn 
25 

Gin Gly Ser Lys 

Glu Ser Thr Ala 
60 

He Asp Phe Gly 
75 

Gly Met Gly Gin 
90 

Asp Ser Gin He 
105 

Leu Val Lys Val 

Gly He Gly Ala 
140 

Gin Asp Leu Leu 
155 

Ser Gly Phe Ala 
170 

Gly Lys Glu Gly 
185 

Glu Lys Asp Tyr 

Lys Thr Val Pro 
220 

He Gly Thr Thr 
235 

Met Lys Asp Gin 
250 

Val Ser Glu Lys 
265 

Tyr Arg Glu Thr 

Asp Leu Gly Phe 
300 

Lys Lys Arg Tyr 
315 

Val Lys Gly Pro 
330 

Asn Phe Asp Ser 
345 

Asn Tyr Arg His 

Phe Glu He Lys 
380 

Asn Arg Glu Asn 



Leu 


Thr 


Leu 


Ala 






15 




Val 


Ala 


Leu 


Asp 




30 






He 


Arg 


Thr 


Asn 


45 








Thr 


Asp 


Met 


Arg 


Gly 


Gly 


Asn 


Gly 








80 


Asn 


Ser 


Val 


Asp 






95 




Leu 


Tyr 


His 


Gin 




110 






Val 


Ser 


Val 


Gin 


125 








Thr 


Asn 


Gly 


Ala 


Lys 


Gly 


Leu 


Asp 








160 


Gly 


Asn 


Asn 


Gly 






175 




Asn 


Phe 


Asp 


Gly 




190 






Glu 


Ala 


Gly 


Lys 


205 








Tyr 


Ser 


Ala 


Leu 


Phe 


Gly 


Asp 


Gly 








240 


His 


Arg 


Gly 


He 






255 




Asn 


Ser 


Arg 


He 




270 






Thr 


Gin 


Ser 


Asn 


285 








Val 


Glu 


Lys 


Leu 


Ser 


Ala 


Asp 


Asp 








320 


Asn 


His 


Thr 


Arg 






335 




Arg 


Leu 


Ala 


Glu 




350 






Gin 


Glu 


He 


Lys 


365 








Asp 


Lys 


Glu 


Lys 


Glu 


Lys 


He 


Ala 



385 

Lys Ala Tyr Arg 

lie Glu Ala lie 
420 

Arg Tyr Asp Arg 
435 

Ser Ser Ser Leu 
450 

His Trp Ser Phe 
465 

Leu Tyr Asp Ala 

Ala Asp Gly Thr 
500 



Asn 


Tyr 


Asn 


Asp 






515 




Thr 


He 


Lys 


Asp 




530 






Ala 


Val 


Arg 


Glu 


545 








Glu 


Leu 


Gly Ala 


Val 


Ser 


His 


Ser 








580 


Leu 


Ser 


Ala 


Asn 






595 




Ala 


Ser 


Leu 


Ala 




610 






Arg 


Gly 


Arg 


Tyr 


625 








Gin 


Lys 


Asp 


Arg 


Gly 


Val 


Asn 


Asp 








660 


Leu 


Asn 


Val 


Asn 






675 




Pro 


His 


Ser 


Gin 




690 






Val 


Arg 


Leu 


Gly 



705 




390 



Leu Thr Asn Pro 
405 

His Glu He Asp 

Phe Lys Val Lys 
440 

Asn Pro Ser Phe 
455 

Ser Ala Ser His 
470 

Leu Gin Thr His 
485 

Lys Ala Glu Arg 

Gly Thr Phe Ala 
520 

Ala Leu Ala Asn 
535 

Ala Val Asn Ala 
550 

Ser Tyr Arg Thr 
565 

Lys Pro Arg Phe 

Pro Glu Phe Gly 
600 

Tyr Arg Phe Lys 
615 

Val Gin Lys Ala 
630 

Asp Gly Lys Leu 
645 

Val Phe Ala Asn 

Leu Ser Val Asn 
680 

Arg Trp Thr Asn 
695 

Val Asn Tyr Lys 
710 











Thr 


Lys 


Thr 


Asp 




410 






Gly 


Phe 


Thr 


Leu 


425 








Thr 


His 


Asp 


Gly 


Gly 


Val 


He 


Trp 








460 


Asn 


Tyr 


Ala 


Gly 






4 / D 




Gly 


Lys 


Arg 


Gly 




490 






Ala 


Arg 


Asn 


Thr 


505 








Ala 


Asn 


Gly 


Ser 


Pro 


Gin 


Asn 


Arg 








540 


Gly 


Tyr 


He 


Lys 






CCC 

JJJ 




Gly 


Gly 


Leu 


Thr 




570 






Tyr 


Asp 


Thr 


His 


585 








Ala 


Gin 


Val 


Gly 


Asn 


Pro 


Asn 


Leu 








620 


Val 


Gly 


Ser 


He 






C "3 C 

b j j 




Glu 


Asn 


Val 


Val 




650 






Trp 


Lys 


Pro 


Leu 


665 








Asn 


Val 


Phe 


Asp 


Thr 


Leu 


Pro 


Gly 



700 

Phe 




400 



•Pin r- 
1 XIX 


biy 


Ala 


iyr 






415 




Thr 


Gly 


Gly 


Leu 




430 






Lys 


Thr 


Val 


Ser 


445 








Gin 


Pro 


Arg 


Glu 


Arg 


Ser 


Pro 


Arg 








480 


lie 


i i e 


Ser 


lie 






495 




Glu 


He 


Gly 


Phe 




510 






Tyr 


Phe 


Arg 


Gin 


525 








His 


Asp 


Ser 


Val 


Asn 


His 


Gly 


Tyr 








560 


Ala 


Lys 


val 


biy 






575 




Lys 


Asp 


Lys 


Leu 




590 






Arg 


Thr 


Trp 


Thr 


605 








Glu 


He 


Gly 


Trp 


Leu 


Ala 


Ala 


Gly 








640 


Arg 


Gin 


Gly 


Phe 






655 




Gly 


Lys 


Asp 


Thr 




670 






Lys 


Phe 


Tyr 


Tyr 


685 








Val 


Gly 


Arg 


Asp 



<210> 7 
<211> 2138 
<212> DNA 

<213> Neisseria meningitidis 
<400> 7 

gcagaaaata atgccaaggt cgcattggat accgttaccg taaaaggcga ccgccaaggc 60 

agcaaaatcc gtaccaacat cgttacgctt caacaaaaag acgaaagcac cgcaaccgat 12 0 

atgcgcgaac tcttaaaaga agagccgtcc atcgatttcg gcggcggcaa cggcacgtcc 180 

caattcctga cgctgcgcgg tatgggtcag aactctgtcg acatcaaggt ggacaacgcc 240 

tattccgaca gccaaatcct ttaccaccaa ggcagattta ttgtcgatcc cgctttggtt 300 

aaagtcgttt ccgtacaaaa aggcgcgggt tccgcctctg ccggtatcgg cgcgaccaac 3 60 

ggggcgatta tcgtcaaaac cgtcgatggc caagacctgc tcaaaggctt ggataaaaac 420 

tggggcgtgc gcctcaacag cggctttgcc agcaacgaag gcgtaagcta cggcgcaagc 480 

gtattcggaa aagagggcaa cttcgacggc ttgttctctt acaaccgcaa cgatgaaaaa 540 

gattacgagg ccggcaaagg tttccgcaat gttaccggcg gtaaaaccgt accgtacagc 600 

gcgctggaca aacgcagcta cctcgccaaa atcggaacaa gcttcggcgg cgacgaccac 660 

cgcatcgtgt tgagccatat gaaagaccaa caccggggaa tccgcactgt gggtgaagaa 720 



tttaccgtca 
accactcaat 
ctggatgcca 
ggctacgcag 
ttcaacttcg 
catcaggaaa 
aagaaaaacg 
gaagcccttg 
atcgaagcca 
ttcaaggtga 
ggcgtgattt 
cgtagcccgc 
ggcgacggca 
gggacgtttg 
ccgcaaaacc 
aaccacggtt 
gtaagccaca 
cctgaatttg 
aatccgaatc 
ttggtggcag 
ggtgtgaacg 
ctttcggtta 
accctgccgg 
catcccgaaa 



ctaataactc 
ccaacaccaa 
acgcctatgt 
gcaatgtaaa 
acagccgcct 
tcaaaccgca 
gtcaagatgt 
tccattccta 
ttcacgaaat 
aaacccacga 
ggcagccgca 
gcctgtatga 
cgaaagccga 
ccgcaaacgg 
gccacgtctc 
acgaattggg 
gcaaaccgcg 
gcgcacaagt 
tggaaatcgg 
gtcaaaaaga 
atgtcttcgc 
acaacgtgtt 
acgtgggacg 
aaatgccgtc 



acgtcttgac 
cttggcgtac 
gttggaaaag 
aggccccaac 
tgccgaacaa 
agcgtttttg 
tgctaaacca 
ccgtctgacc 
taacggcttt 
cggcaaaacc 
cgaacactgg 
cgcgctgcaa 
acgcgcgcgc 
gaggtacttc 
tgccgccgtc 
cgcgtcatac 
cttttacgat 
cggccgcact 
ctggcgcggc 
ccgcaacggc 
caactggaaa 
caacacgttc 
tgatgtacgc 
tgaaagcctt 



cttgaccgcc 
accggcaaag 
aaacgctatt 
catacccgaa 
accctgttga 
aactcgaaat 
gcagaccaac 
aacccgacca 
accctgaccg 
gtttcaagca 
agcttcagcg 
acccacggca 
aataccgaaa 
tggcagacca 
cgtgaagccg 
cgcaccggcg 
acccatccta 
tggacggctt 
cgttatgttc 
aaattggaaa 
ccgctgggca 
tactatccgc 
ttgggcgtga 
tcagacgg 



aagcacctgc 
atttgggctt 
ccgccgatga 
tcaccactcg 
aatacggtat 
tctccatccc 
aagccaaaga 
aaaccgatac 
gcgggctgcg 
gcaaccttaa 
cgagccacaa 
aacgcggcat 
tcgggttcaa 
tcaaagacgc 
tcaatgccgg 
gcctgactgc 
aaaaactgtt 
cccttgccta 
aaaaagccgt 
acgttgtacg 
aagacacgca 
acagccaacg 
actacaagtt 



ttaccgcgaa 
tgtcgaaaaa 
caaagataac 
gggtatgaac 
caactaccgc 
gacgacagaa 
ccgcaaagac 
cggcgcgtat 
ttacgaccgc 
cccgagtttc 
ctacgccagc 
catctcgatt 
ctacaacgaa 
gcttgccaat 
ttacatcaaa 
caaagtcggc 
gagcgcgaac 
ccgcttccaa 
gggttcgata 
caaaggtttc 
caatgttaat 
ctggaccaat 
ctaaaacgca 



780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2138 



<210> 8 
<211> 697 
<212> PRT 

<213> Neisseria meningitidis 



<400> 8 



Ala 


Glu 


Asn 


Asn 


Ala 


Lys 


Val 


Ala 


Leu 


Asp 


Thr 


Val 


Thr 


Val 


Lys 


Gly 


1 








5 










10 










15 




Asp 


Arg 


Gin 


Gly 


Ser 


Lys 


He 


Arg 


Thr 


Asn 


He 


Val 


Thr 


Leu 


Gin 


Gin 








20 










25 










30 






Lys 


Asp 


Glu 


Ser 


Thr 


Ala 


Thr 


Asp 


Met 


Arg 


Glu 


Leu 


Leu 


Lys 


Glu 


Glu 






35 










40 










45 








Pro 


Ser 


He 


Asp 


Phe 


Gly 


Gly 


Gly 


Asn 


Gly 


Thr 


Ser 


Gin 


Phe 


Leu 


Thr 




50 










55 










60 










Leu 


Arg 


Gly 


Met 


Gly 


Gin 


Asn 


Ser 


Val 


Asp 


He 


Lys 


Val 


Asp 


Asn 


Ala 


65 










70 










75 










80 


Tyr 


Ser 


Asp 


Ser 


Gin 


He 


Leu 


Tyr 


His 


Gin 


Gly 


Arg 


Phe 


He 


Val 


Asp 










85 










90 










95 




Pro 


Ala 


Leu 


Val 


Lys 


Val 


Val 


Ser 


Val 


Gin 


Lys 


Gly 


Ala 


Gly 


Ser 


Ala 








100 










105 










110 






Ser 


Ala 


Gly 


He 


Gly 


Ala 


Thr 


Asn 


Gly 


Ala 


He 


He 


Val 


Lys 


Thr 


Val 






115 










120 










125 








Asp 


Gly 


Gin 


Asp 


Leu 


Leu 


Lys 


Gly 


Leu 


Asp 


Lys 


Asn 


Trp 


Gly Val 


Arg 




130 










135 










140 










Leu 


Asn 


Ser 


Gly 


Phe 


Ala 


Ser 


Asn 


Glu 


Gly 


Val 


Ser 


Tyr 


Gly 


Ala 


Ser 


145 










150 










155 










160 


Val 


Phe 


Gly 


Lys 


Glu 


Gly 


Asn 


Phe 


Asp 


Gly 


Leu 


Phe 


Ser 


Tyr 


Asn 


Arg 










165 










170 










175 




Asn 


Asp 


Glu 


Lys 


Asp 


Tyr 


Glu 


Ala 


Gly 


Lys 


Gly 


Phe 


Arg 


Asn 


Val 


Thr 








180 










185 










190 






Gly 


Gly 


Lys 


Thr 


Val 


Pro 


Tyr 


Ser 


Ala 


Leu 


Asp 


Lys 


Arg 


Ser 


Tyr 


Leu 






195 










200 










205 








Ala 


Lys 


He 


Gly 


Thr 


Ser 


Phe 


Gly 


Gly 


Asp 


Asp 


His 


Arg 


He 


Val 


Leu 




210 










215 










220 










Ser 


His 


Met 


Lys 


Asp 


Gin 


His 


Arg 


Gly 


He 


Arg 


Thr 


Val 


Gly 


Glu 


Glu 



225 



230 



235 



240 



Phe 


Thr 


Val 


Thr 


Ala 


Tyr 


Arg 


Glu 








260 


Lys 


Asp 


Leu 


Gly 






n n r 

275 




Glu 


Lys 


Lys 


Arg 




290 






Asn 


Val 


Lys 


Gly 


305 








Phe 


Asn 


Phe 


Asp 


He 


Asn 


Tyr 


Arg 








340 


Lys 


Phe 


Ser 


He 






355 




Lys 


Pro 


Ala 


Asp 




370 






His 


Ser 


Tyr 


Arg 


385 








He 


Glu 


Ala 


He 


Arg 


Tyr 


Asp 


Arg 








420 


Ser 


Ser 


Asn 


Leu 






435 




His 


Trp 


Ser 


Phe 




450 






Leu 


Tyr 


Asp 


Ala 


465 








Gly 


Asp 


Gly 


Thr 


Asn 


Tyr 


Asn 


Glu 








500 


Thr 


He 


Lys 


Asp 






515 




Ala 


Val 


Arg 


Glu 




530 






Glu 


Leu 


Gly 


Ala 


545 








Val 


Ser 


His 


Ser 


Leu 


Ser 


Ala 


Asn 








580 


Ala 


Ser 


Leu 


Ala 






r n c 

595 




Arg 


Gly 


Arg 


Tyr 




610 






Gin 


Lys 


Asp 


Arg 


625 








Gly Val 


Asn 


Asp 


His 


Asn 


Val 


Asn 








660 


Pro 


His 


Ser 


Gin 






675 




Val 


Arg 


Leu 


Gly 




690 








Asn Asn Ser Arg 
245 

Thr Thr Gin Ser 

Phe Val Glu Lys 
280 

Tyr Ser Ala Asp 
295 

Pro Asn His Thr 
310 

Ser Arg Leu Ala 
325 

His Gin Glu He 

Pro Thr Thr Glu 
360 

Gin Gin Ala Lys 
375 

Leu Thr Asn Pro 
390 

His Glu He Asn 
405 

Phe Lys Val Lys 

Asn Pro Ser Phe 
440 

Ser Ala Ser His 
455 

Leu Gin Thr His 
470 

Lys Ala Glu Arg 
485 

Gly Thr Phe Ala 

Ala Leu Ala Asn 
520 

Ala Val Asn Ala 
535 

Ser Tyr Arg Thr 
550 

Lys Pro Arg Phe 
565 

Pro Glu Phe Gly 

Tyr Arg Phe Gin 
600 

Val Gin Lys Ala 
615 

Asn Gly Lys Leu 
630 

Val Phe Ala Asn 
645 

Leu Ser Val Asn 

Arg Trp Thr Asn 
680 

Val Asn Tyr Lys 
695 



Leu Asp Leu Asp 
250 

Asn Thr Asn Leu 
265 

Leu Asp Ala Asn 

Asp Lys Asp Asn 
300 

Arg He Thr Thr 
315 

Glu Gin Thr Leu 
330 

Lys Pro Gin Ala 
345 

Lys Lys Asn Gly 

Asp Arg Lys Asp 
380 

Thr Lys Thr Asp 
395 

Gly Phe Thr Leu 
410 

Thr His Asp Gly 
425 

Gly Val He Trp 

Asn Tyr Ala Ser 
460 

Gly Lys Arg Gly 
475 

Ala Arg Asn Thr 
490 

Ala Asn Gly Arg 
505 

Pro Gin Asn Arg 

Gly Tyr He Lys 
540 

Gly Gly Leu Thr 
555 

Tyr Asp Thr His 
570 

Ala Gin Val Gly 
585 

Asn Pro Asn Leu 

Val Gly Ser He 
620 

Glu Asn Val Val 
635 

Trp Lys Pro Leu 
650 

Asn Val Phe Asn 
665 

Thr Leu Pro Asp 
Phe 



Arg 


Gin 


Ala 


Pro 






255 




Ala 


Tyr 


Thr 


Gly 




270 






Ala 


Tyr 


Val 


Leu 


285 








Gly 


Tyr 


Ala 


Gly 


Arg 


Gly 


Met 


Asn 








320 


Leu 


Lys 


Tyr 


Gly 






335 




Phe 


Leu 


Asn 


Ser 




350 






Gin 


Asp 


Val 


Ala 


365 








Glu 


Ala 


Leu 


Val 


Thr 


Gly 


Ala 


Tyr 








400 


Thr 


Gly 


Gly 


Leu 






415 




Lys 


Thr 


Val 


Ser 




430 






Gin 


Pro 


His 


Glu 


445 








Arg 


Ser 


Pro 


Arg 


He 


He 


Ser 


He 








480 


Glu 


He 


Gly 


Phe 






495 




Tyr 


Phe 


Trp 


Gin 




510 






His 


Val 


Ser 


Ala 


525 








Asn 


His 


Gly 


Tyr 


Ala 


Lys 


Val 


Gly 








560 


Pro 


Lys 


Lys 


Leu 






575 




Arg 


Thr 


Trp 


Thr 




590 






Glu 


He 


Gly 


Trp 


605 








Leu 


Val 


Ala 


Gly 


Arg 


Lys 


Gly 


Phe 








640 


Gly 


Lys 


Asp 


Thr 






655 




Thr 


Phe 


Tyr 


Tyr 




670 






Val 


Gly 


Arg 


Asp 



685 



<210> 9 



<211> 2123 
<212> DNA 

<213> Neisseria meningitidis 



<400> 9 

gcagaaaata 

agcaaaatcc 

atgcgcgaac 

caattcctga 

tattccgaca 

aaagtcgttt 

ggcgcgatta 

tggggggttc 

gtattcggaa 

gattacgaag 

agcgcgctgg 

caccgcatcg 

gaatttaccg 

cgcgaaacca 

gaaaaactgg 

ggcaccggct 

gcgaacttca 

taccgccatc 

aaagaaaaag 



atgccaaggt 
gtaccaacat 
tcttaaaaga 
cgctgcgcgg 
gccaaatcct 
ccgtacaaaa 
tcgccaaaac 
gcctcaacag 
aagagggcaa 
caggtaaagg 
acaaacgcag 
tgttgagcca 
tcggcgcgaa 
cacaatctaa 
atgccaacgc 
acgcaggcaa 
acttcgacag 
aggaaatcaa 
caactgatga 



cgtactggat 
cgttacgctt 
agagccatcc 
catgggtcag 
ttaccaccaa 
aggcgcgggg 
cgtcgatgcc 
cccctccgac 
cttcgacggg 
cttccgtaat 
ctacctcgcc 
tatgaaagac 
agattcacgg 
caccaatttg 
ctatgtgttg 
tgtaaaaggc 
ccgcctcgcc 
accgcaagcg 
agagaaaaat 



accgttaccg 
caacaaaaag 
atcgatttcg 
aactctgtcg 
ggcagattta 
tctgcctctg 
caagacctgc 
agcaatgaag 
ttgttctctt 
aatttcaacg 
aaaatcggaa 
caacaccgag 
ataaatatta 
gcgtacacgg 
gaaaaagaac 
cccaaccata 
gaacaaaccc 
tttttgaatt 
aagaaccgtg 



taaagggcga 
acgaaagcac 
gcggcggcaa 
acatcaaggt 
ttgtcgatcc 
ccggtatcgg 
tcaaaggctt 
gtgtaagcta 
acaaccgcaa 
gtggtaaaac 
caaccttcgg 
gcatccgcac 
aacgccaagt 
gtaaaaacct 
gctattccgc 
cccgaatcac 
tgctgaaata 
cacaatttaa 
aaaatgaaaa 



ccgccaaggc 
cgcaaccgat 
cggcacgtcc 
ggacaacgcc 
cgctttggtt 
cgcaaccaac 
ggataaaaac 
cggcgcaagc 
caatgaaaaa 
cgtaccgtac 
cgacggcgac 
tgtgcgtgaa 
ccctgcttac 
gggctttgtc 
cgatgacagc 
cactcgtggt 
cggtatcaac 
aattgaagat 
aattgccaaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 



gcctaccgtc 
gagattgacg 
cacgacggca 
ccgcacgaac 
tatgacgcgc 
gccgaacgcg 
aacggcagct 
gactctgtcg 
ttgggcgcgt 
ccgcgctttt 
caagtcggcc 
atcggctggc 
aaagaccgca 
ttcgccaact 
gtgttcaaca 
ggacgtgatg 
ccgtctgaaa 



tgaccaaccc 
gctttaccct 
aaaccgtttc 
actggagctt 
tgcaaaccca 
cgcgcaatac 
acttctggca 
ccgtccgtga 
cctaccgcac 
acgatacgca 
gcacttggac 
gcggccgtta 
acggcaaatt 
ggaaaccgct 
cgttctacta 
tacgcttggg 
gcctttcaga 



gaccaaaacc 
gaccggcggg 
aagcagcaac 
cagcgcaagc 
cggcaaacgc 
cgaaatcggc 
gaccatcaaa 
agccgtcaac 
cggcggcttg 
caaagacaag 
ggcttccctt 
tgttcaaaaa 
ggaaaacgtt 
gggcaaagac 
tccgcacagc 
cgtgaactac 
egg 



gatgeeggeg 
ctgcgttacg 
cttaacccga 
cacaactacg 
ggcatcatct 
ttcaactaca 
gaegegcttg 
gccggctaca 
actgecaaag 
ctgttgagcg 
gcctaccgct 
gccgtgggtt 
gtacgcaaag 
aegctcaatg 
caacgctgga 
aagttctaaa 



egtatatega 
accgcttcaa 
gtttcggcgt 
ccagccgcag 
egattgeega 
aegaegggae 
ccaatccgca 
tcaaaaacca 
teggegtaag 
cgaatcctga 
tccaaaaccc 
cgatattggt 
gtttcggtgt 
ttaatctttc 
ccaataccct 
acgcacatcc 



agccattcac 
ggtgaaaacc 
gatttggcag 
cccgcggctg 
cggcaccaaa 
gtttgccgcc 
aaaccgccac 
cggttacgaa 
ccacagcaaa 
atttggegea 
gaatctggaa 
ggcaggtcaa 
gaacgacatc 
ggttaacaac 
geeggaegtg 
cgaaaaaatg 



1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2123 



<210> 10 
<211> 692 
<212> PRT 

<213> Neisseria meningitidis 



<400> 10 
Ala Glu Asn Asn 
1 

Asp Arg Gin Gly 
20 

Lys Asp Glu Ser 
35 

Pro Ser lie Asp 
50 

Leu Arg Gly Met 
65 

Tyr Ser Asp Ser 



Ala Lys Val Val 
5 

Ser Lys lie Arg 

Thr Ala Thr Asp 
40 

Phe Gly Gly Gly 
55 

Gly Gin Asn Ser 
70 

Gin lie Leu Tyr 
85 



Leu Asp Thr Val 
10 

Thr Asn lie Val 
25 

Met Arg Glu Leu 

Asn Gly Thr Ser 
60 

Val Asp lie Lys 
75 

His Gin Gly Arg 
90 



Thr Val Lys Gly 
15 

Thr Leu Gin Gin 
30 

Leu Lys Glu Glu 
45 

Gin Phe Leu Thr 

Val Asp Asn Ala 
80 

Phe lie Val Asp 
95 



Pro 


Ala 


Leu 


Val 


Lys 


Val 


Val 


Ser 


Val 


Gin 


Lys 


Gly 


Ala 


Gly 


Ser 


Ala 








100 










105 










110 






Ser 


Ala 


Gly 


He 


Gly 


Ala 


Thr 


Asn 


Gly 


Ala 


He 


He 


Ala 


Lys 


Thr 


Val 






115 










120 










125 








Asp 


Ala 


Gin 


Asp 


Leu 


Leu 


Lys 


Gly 


Leu 


Asp 


Lys 


Asn 


Trp 


Gly 


Val 


Arg 




130 










135 










140 










Leu 


Asn 


Ser 


Pro 


Ser 


Asp 


Ser 


Asn 


Glu 


Gly 


Val 


Ser 


Tyr 


Gly 


Ala 


Ser 


145 










150 










155 










160 


Val 


Phe 


Gly 


Lys 


Glu 


Gly 


Asn 


Phe 


Asp 


Gly 


Leu 


Phe 


Ser 


Tyr 


Asn 


Arg 










165 










170 










175 




Asn 


Asn 


Glu 


Lys 


Asp 


Tyr 


Glu 


Ala 


Gly 


Lys 


Gly 


Phe 


Arg 


Asn 


Asn 


Phe 








180 










185 










190 






Asn 


Gly 


Gly 


Lys 


Thr 


Val 


Pro 


Tyr 


Ser 


Ala 


Leu 


Asp 


Lys 


Arg 


Ser 


Tyr 






195 










200 










205 








Leu* Ala 


Lys 


He 


Gly 


Thr 


Thr 


Phe 


Gly 


Asp 


Gly 


Asp 


His 


Arg 


He 


Val 




210 










215 










220 










Leu 


Ser 


His 


Met 


Lys 


Asp 


Gin 


His 


Arg 


Gly 


He 


Arg 


Thr 


Val 


Arg 


Glu 


225 










230 










235 










240 


Glu 


Phe 


Thr 


Val 


Gly 


Ala 


Lys 


Asp 


Ser 


Arg 


He 


Asn 


He 


Lys 


Arg 


Gin 










245 










250 










255 




Val 


Pro 


Ala 


Tyr 


Arg 


Glu 


Thr 


Thr^ 


Gin 


Ser 


Asn 


Thr 


Asn 


Leu 


Ala 


Tyr 








260 










265 










270 






Thr 


Gly 


Lys 


Asn 


Leu 


Gly 


Phe 


Val 


Glu 


Lys 


Leu 


Asp 


Ala 


Asn 


Ala 


Tyr 






275 










280 










285 








Val 


Leu 


Glu 


Lys 


Glu 


Arg 


Tyr 


Ser 


Ala 


Asp 


Asp 


Ser 


Gly 


Thr 


Gly 


Tyr 




290 










295 










300 










Ala 


Gly 


Asn 


Val 


Lys 


Gly 


Pro 


Asn 


His 


Thr 


Arg 


He 


Thr 


Thr 


Arg 


Gly 


305 










310 










315 










320 


Ala 


Asn 


Phe 


Asn 


Phe 


Asp 


Ser 


Arg 


Leu 


Ala 


Glu 


Gin 


Thr 


Leu 


Leu 


Lys 










325 










330 










335 




Tyr 


Gly 


He 


Asn 


Tyr 


Arg 


His 


Gin 


Glu 


He 


Lys 


Pro 


Gin 


Ala 


Phe 


Leu 








340 










345 










350 






Asn 


Ser 


Gin 


Phe 


Lys 


He 


Glu 


Asp 


Lys 


Glu 


Lys 


Ala 


Thr 


Asp 


Glu 


Glu 






355 










360 










365 








Lys 


Asn 


Lys 


Asn 


Arg 


Glu 


Asn 


Glu 


Lys 


He 


Ala 


Lys 


Ala 


Tyr 


Arg 


Leu 




370 










375 










380 










Thr 


Asn 


Pro 


Thr 


Lys 


Thr 


Asp 


Ala 


Gly 


Ala 


Tyr 


He 


Glu 


Ala 


He 


His 


385 










390 










395 










400 


Glu 


He 


Asp 


Gly 


Phe 


Thr 


Leu 


Thr 


Gly 


Gly 


Leu 


Arg 


Tyr 


Asp 


Arg 


Phe 










405 










410 










415 




Lys 


Val 


Lys 


Thr 


His 


Asp 


Gly 


Lys 


Thr 


Val 


Ser 


Ser 


Ser 


Asn 


Leu 


Asn 








420 










425 










430 






Pro 


Ser 


Phe 


Gly 


Val 


He 


Trp 


Gin 


Pro 


His 


Glu 


His 


Trp 


Ser 


Phe 


Ser 






435 










440 










445 








Ala 


Ser 


His 


Asn 


Tyr 


Ala 


Ser 


Arg 


Ser 


Pro 


Arg 


Leu 


Tyr 


Asp 


Ala 


Leu 




450 










455 










460 










Gin 


Thr 


His 


Gly 


Lys 


Arg 


Gly 


He 


He 


Ser 


He 


Ala 


Asp 


Gly 


Thr 


Lys 


465 










470 










475 










480 


Ala 


Glu 


Arg 


Ala 


Arg 


Asn 


Thr 


Glu 


He 


Gly 


Phe 


Asn 


Tyr 


Asn 


Asp 


Gly 










485 










490 










495 




Thr 


Phe 


Ala 


Ala 


Asn 


Gly 


Ser 


Tyr 


Phe 


Trp 


Gin 


Thr 


He 


Lys 


Asp 


Ala 








500 










505 










510 






Leu 


Ala 


Asn 


Pro 


Gin 


Asn 


Arg 


His 


Asp 


Ser 


Val 


Ala 


Val 


Arg 


Glu 


Ala 






515 










520 










525 








Val 


Asn 


Ala 


Gly 


Tyr 


He 


Lys 


Asn 


His 


Gly 


Tyr 


Glu 


Leu 


Gly 


Ala 


Ser 




530 










535 










540 










Tyr 


Arg 


Thr 


Gly 


Gly 


Leu 


Thr 


Ala 


Lys 


Val 


Gly 


Val 


Ser 


His 


Ser 


Lys 


545 










550 










555 










560 


Pro 


Arg 


Phe 


Tyr 


Asp 


Thr 


His 


Lys 


Asp 


Lys 


Leu 


Leu 


Ser 


Ala 


Asn 


Pro 










565 










570 










575 




Glu 


Phe 


Gly 


Ala 


Gin 


Val 


Gly 


Arg 


Thr 


Trp 


Thr 


Ala 


Ser 


Leu 


Ala 


Tyr 




580 585 590 



Arg 


Phe 


Gin 
595 


Asn 


Pro 


Asn 


Leu 


Glu 
600 


He 


Gly 


Trp 


Arg 


Gly 
605 


Arg 


Tyr 


Val 


Gin 


Lys 
610 


Ala 


Val 


Gly 


Ser 


He 
615 


Leu 


Val 


Ala 


Gly 


Gin 
620 


Lys 


Asp 


Arg 


Asn 


Gly 


Lys 


Leu 


Glu 


Asn 


Val 


Val 


Arg 


Lys 


Gly 


Phe 


Gly Val 


Asn 


Asp 


He 


625 










630 










635 










640 


Phe 


Ala 


Asn 


Trp 


Lys 
645 


Pro 


Leu 


Gly 


Lys 


Asp 
650 


Thr 


Leu 


Asn 


Val 


Asn 
655 


Leu 


Ser 


Val 


Asn 


Asn 
660 


Val 


Phe 


Asn 


Thr 


Phe 
665 


Tyr 


Tyr 


Pro 


His 


Ser 
670 


Gin 


Arg 


Trp 


Thr 


Asn 


Thr 


Leu 


Pro 


Asp 


Val 


Gly 


Arg 


Asp 


Val 


Arg 


Leu 


Gly Val 






675 










680 










685 








Asn 


Tyr 
690 


Lys 


Phe 



























<210> 11 
<211> 16 
<212> PRT 

<213> Neisseria gonorrhoeae 
<400> 11 

Thr Asn Glu Glu Lys Lys Lys Asn Arg Glu Asn Glu Lys He Ala Lys 
15 10 15 



<210> 12 
<211> 24 
<212> PRT 

<213> Neisseria gonorrhoeae 
<400> 12 

Gin His Arg Gly He Arg Thr Val Arg Glu Glu Phe Ala Val Ser Glu 

15 10 15 

Lys Asn Ser Arg He Thr He Lys 
20 



<210> 13 
<211> 23 
<212> PRT 

<213> Neisseria meningitidis 
<400> 13 

Asn Gly Gin Asp Val Ala Lys Pro Ala Asp Gin Gin Ala Lys Asp Arg 

1 5 10 15 

Lys Asp Glu Ala Leu Val His 
20 



<210> 14 
<211> 23 
<212> PRT 

<213> Neisseria meningitidis 
<400> 14 

Gin His Arg Gly He Arg Thr Val Gly Glu Glu Phe Thr Val Thr Asn 

15 10 15 

Asn Ser Arg Leu Asp Leu Asp 
20 



<210> 15 
<211> 16 
<212> PRT 

<213> Neisseria meningitidis 
<400> 15 

Thr Asp Glu Glu Lys Asn Lys Asn Arg Glu Asn Glu Lys lie Ala Lys 
15 10 15 



<210> 16 
<211> 24 
<212> PRT 

<213> Neisseria meningitidis 
<400> 16 

Gin His Arg Gly lie Arg Thr Val Arg Glu Glu Phe Thr Val Gly Ala 

15 10 15 

Lys Asp Ser Arg lie Asn lie Lys 
20 



<210> 17 
<211> 31 
<212> PRT 

<213> Neisseria meningitidis 
<400> 17 

Arg His Ala Asn Val Gly Arg Asn Ala Phe Glu Leu Phe Leu He Gly 

15 10 15 

Ser Gly Ser Asp Gin Ala Lys Gly Thr Asp Pro Leu Lys Asn His 
20 25 30 



<210> 18 
<211> 29 
<212> PRT 

<213> Neisseria meningitidis 
<400> 18 

Lys Gly Lys Asn Pro Asp Glu Leu 

1 5 
Arg Tyr Ser Thr Lys Arg Ala Ser 
20 



Ala Tyr Leu Ala Gly Asp Gin Lys 

10 15 
Ser Ser Trp Ser Thr 
25 



<210> 19 
<211> 27 
<212> PRT 

<213> Neisseria meningitidis 
<400> 19 

Phe Ala Val Asp Tyr Thr Arg Tyr 

1 5 
Asp Phe Lys Leu Tyr Ser He Gly 
20 



Lys Asn Tyr Lys Ala Pro Ser Thr 

10 15 
Ala Ser Ala 
25 



<210> 20 




<211> 28 
<212> PRT 

<213> Neisseria meningitidis 
<400> 20 

Ala Arg Leu Ser Leu Asn Arg Ala Ser Val Asp Leu Gly Gly Ser Asp 

1 5 10 15 

Ser Phe Ser Gin Thr Ser lie Gly Leu Gly Val Leu 
20 25 



<210> 21 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> Repeat domain of repeat toxin 

<221> VARIANT 

<222> (1) . . . (9) 

<2 2 3> Xaa = Any Amino Acid 

<400> 21 

Leu Xaa Gly Gly Xaa Gly Asn Asp Xaa 
1 5 



<210> 22 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Repeat domain of repeat toxin 

<221> VARIANT 

<222> (1) ... (9) 

<223> Xaa = Any Amino Acid 

<400> 22 

Leu Xaa Gly Gly Xaa Gly Asp Asp Xaa 
1 5 



<210> 23 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Polymyxin B mimotope 
<400> 23 

Lys Thr Lys Cys Lys Phe Leu Lys Lys Cys 
15 10 



<210> 24 
<211> 10 
<212> PRT 



<213> Artificial Sequence 



<220> 

<223> Meningococcal PorA pi . 7 , 16 loop 4 chimera 
<400> 24 

Gin Leu Lys Asp Thr Asn Asn Asn Ala Ser 
15 10 



<210> 25 
<211> 28 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Meningococcal PorA pi . 7 , 16 loop 4 chimera 
<400> 25 

Gin Leu Lys Ser Ala Tyr Thr Pro Ala Tyr Tyr Thr Lys Asp Thr Asn 

15 10 15 

Asn Asn Leu Thr Leu Val Pro Ala Val Val Ala Ser 
20 25 



<210> 26 
<211> 2135 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Meningococcal frpB with loop 7 deletion 



<400> 26 

ggccgcttgg 

tccgtctcag 

atgccaaggt 

gtaccaacat 

tcttaaaaga 

cgctgcgcgg 

gccaaatcct 

ccgtacaaaa 

tcgccaaaac 

gcctcaacag 

aagagggcaa 

ccggcaaagg 

aacgcagcta 

tgagccacat 

gcgacaaaag 

aatccaacac 

ccaacgccta 

caggcaatgt 

tcgacagccg 

aaatcaaacc 

acccgaccaa 

cgctgaccgg 

tttcaagcag 

gcttcagcgc 

cccacggtaa 

ataccgaaat 

ggcagaccat 



atttacttcc 
cctgctctcg 
cgtactggat 
cgttacgctg 
agagccgtcc 
catgggtcag 
ttaccaccaa 
aggcgcgggt 
cgtcgatgcc 
cggctttgcc 
cttcgacggc 
tttccgcaat 
cctcgccaaa 
gaaagaccaa 
ttcacggata 
caacttggcg 
tgtgttggaa 
aaaaggcccc 
ccttgccgaa 
gcaagcattt 
aaccgatacc 
cgggctgcgt 
caaccttaac 
gagccacaac 
acgcggcatc 
cggcttcaac 
caaagacgcg 



cttcatactc 
ctcacacttg 
accgttactg 
caacaaaaag 
atcgatttcg 
aactctgtcg 
ggcagattta 
tccgcctctg 
caagacctgc 
agcaacgaag 
ttgttctctt 
gtcaacggcg 
atcggaacaa 
caccggggca 
aatattgacc 
tacacgggta 
aaagaacgct 
aaccataccc 
caaaccctgt 
ttgaactcga 
ggcgtatatg 
tacgaccgct 
ccgagtttcg 
tacgccagcc 
atctcgattg 
tacaacgacg 
cttgccaatc 



aagaggacga 
cggcaggttt 
taaaaggcga 
acgaaagcac 
gcggcggcaa 
acatcaaggt 
ttgtcgatcc 
ccggtatcgg 
tcaaaggctt 
gcgtaagcta 
acaaccgcaa 
gcaaaaccgt 
ccttcggcga 
tccgcactgt 
gccaagcccc 
aaaacctggg 
attccgccga 
gaatcaccac 
tgaaatacgg 
aattctccat 
ttgaagccat 
tcaaggtgaa 
gtgtgatttg 
gcagcccgcg 
ccgacggcac 
gcacgtttgc 
cgcaaaaccg 



ttgaatgaat 
tgcccacgcg 
ccgccaaggc 
cgcaaccgat 
cggcacgtcc 
ggacaacgcc 
cgctttggtt 
cgcgaccaac 
ggataaaaac 
cggcgcaagc 
cgatgaaaaa 
accgtacagc 
cgacgaccac 
gcgtgaagaa 
tgcttaccgc 
ctttgtcgaa 
tgacagcggc 
tcgtggtgcg 
tatcaactac 
ccccgcctac 
tcacgacatc 
aacccatgac 
gcagccgcac 
cctgtatgac 
aaaagccgaa 
cgcaaacggc 
ccacgactct 



accccattgt 
gcagaaaata 
agcaaaatcc 
atgcgcgaac 
caattcctga 
tattccgaca 
aaagtcgttt 
ggcgcgatca 
tggggcgtgc 
gtattcggaa 
gattacgaag 
gcgctggaca 
cgcatcgtgt 
tttaccgtcg 
gaaactaccc 
aaactggatg 
accggctacg 
aacttcaact 
cgccatcagg 
aaactttcca 
ggcgatttca 
ggcaaaaccg 
gaacactgga 
gcgctgcaaa 
cgcgcgcgca 
agctacttct 
gtcgccgtcc 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 



gtgaagccgt 
gcaccggcgg 
cgcacaaaga 
ggacggcctc 
gttatgttca 
acttggaaaa 
cgctgggcaa 
actatccgca 
tgggcgtgaa 



caatgccggt 
cctgactgcc 
caagctgttg 
ccttgcctac 
aaaagctacg 
cgttgtacgc 
agacacgctc 
cagccaacgc 
ctacaagttc 



tacatcaaaa 
aaagtcggcg 
agcgcgaatc 
cgcttccaaa 
ggttcgatat 
aaaggtttcg 
aatgtcaatc 
tggaccaata 
taaaacgcac 



accacggtta 
tcagccacag 
ctgaatttgg 
atccgaatct 
tggcggcagg 
gtgtgaacga 
tttcggttaa 
ccctgccggg 
gacgt 



cgaattgggc 
caaaccgcgc 
cgcacaagtc 
ggaaatcggc 
tcaaaaagac 
tgtcttcgcc 
caacgtgttc 
cgtgggacgt 



gcgtcctacc 
ttttacgata 
ggccgcactt 
tggcgcggcc 
cgcaaaggca 
aactggaaac 
aacaagttct 
gatgtacgct 



1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2135 



<210> 27 
<211> 692 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Meningococcal frpB with loop 7 deletion 



<400> 27 



Met 


Asn 


Thr 


Pro 


Leu 


Phe 


Arg 


Leu 


Ser 


Leu 


Leu 


Ser 


Leu 


Thr 


Leu 


Ala 


1 








5 










10 










15 




Ala 


Gly 


Phe 


Ala 


His 


Ala 


Ala 


Glu 


Asn 


Asn 


Ala 


Lys 


Val 


Val 


Leu 


Asp 








20 










25 










30 






Thr 


Val 


Thr 


Val 


Lys 


Gly 


Asp 


Arg 


Gin 


Gly 


Ser 


Lys 


He 


Arg 


Thr 


Asn 






35 










40 










45 








He 


Val 


Thr 


Leu 


Gin 


Gin 


Lys 


Asp 


Glu 


Ser 


Thr 


Ala 


Thr 


Asp 


Met 


Arg 




50 










55 










60 










Glu 


Leu 


Leu 


Lys 


Glu 


Glu 


Pro 


Ser 


He 


Asp 


Phe 


Gly 


Gly 


Gly 


Asn 


Gly 


65 










70 










75 










80 


Thr 


Ser 


Gin 


Phe 


Leu 


Thr 


Leu 


Arg 


Gly 


Met 


Gly 


Gin 


Asn 


Ser 


Val 


Asp 










85 










90 










95 




He 


Lys 


Val 


Asp 


Asn 


Ala 


Tyr 


Ser 


Asp 


Ser 


Gin 


He 


Leu 


Tyr 


His 


Gin 








100 










105 










110 






Gly 


Arg 


Phe 


He 


Val 


Asp 


Pro 


Ala 


Leu 


Val 


Lys 


Val 


Val 


Ser 


Val 


Gin 






115 










120 










125 








Lys 


Gly 


Ala 


Gly 


Ser 


Ala 


Ser 


Ala 


Gly 


He 


Gly 


Ala 


Thr 


Asn 


Gly 


Ala 




130 










135 










140 










He 


He 


Ala 


Lys 


Thr 


Val 


Asp 


Ala 


Gin 


Asp 


Leu 


Leu 


Lys 


Gly 


Leu 


Asp 


145 










150 










155 










160 


Lys 


Asn 


Trp 


Gly 


Val 


Arg 


Leu 


Asn 


Ser 


Gly 


Phe 


Ala 


Ser 


Asn 


Glu 


Gly 










165 










170 










175 




Val 


Ser 


Tyr 


Gly 


Ala 


Ser 


Val 


Phe 


Gly 


Lys 


Glu 


Gly 


Asn 


Phe 


Asp 


Gly 








180 










185 










190 






Leu 


Phe 


Ser 


Tyr 


Asn 


Arg 


Asn 


Asp 


Glu 


Lys 


Asp 


Tyr 


Glu 


Ala 


Gly 


Lys 






195 










200 










205 








Gly 


Phe 


Arg 


Asn 


Val 


Asn 


Gly 


Gly 


Lys 


Thr 


Val 


Pro 


Tyr 


Ser 


Ala 


Leu 




210 










215 










220 










Asp 


Lys 


Arg 


Ser 


Tyr 


Leu 


Ala 


Lys 


He 


Gly 


Thr 


Thr 


Phe 


Gly 


Asp 


Asp 


225 










230 










235 










240 


Asp 


His 


Arg 


He 


Val 


Leu 


Ser 


His 


Met 


Lys 


Asp 


Gin 


His 


Arg 


Gly 


He 










245 










250 










255 




Arg 


Thr 


Val 


Arg 


Glu 


Glu 


Phe 


Thr 


Val 


Gly 


Asp 


Lys 


Ser 


Ser 


Arg 


He 








260 










265 










270 






Asn 


He 


Asp 


Arg 


Gin 


Ala 


Pro 


Ala 


Tyr 


Arg 


Glu 


Thr 


Thr 


Gin 


Ser 


Asn 






275 










280 










285 








Thr 


Asn 


Leu 


Ala 


Tyr 


Thr 


Gly 


Lys 


Asn 


Leu 


Gly 


Phe 


Val 


Glu 


Lys 


Leu 




290 










295 










300 










Asp 


Ala 


Asn 


Ala 


Tyr 


Val 


Leu 


Glu 


Lys 


Glu 


Arg 


Tyr 


Ser 


Ala 


Asp 


Asp 


305 










310 










315 










320 


Ser 


Gly 


Thr 


Gly 


Tyr 


Ala 


Gly 


Asn 


Val 


Lys 


Gly 


Pro 


Asn 


His 


Thr 


Arg 










325 










330 










335 





He 


Thr 


Thr 


Arg 


Gly 


Ala 


Asn 


Phe 


Asn 


Phe 


Asp 


Ser 


Arg 


Leu 


Ala 


Glu 








340 










345 










350 






Gin 


Thr 


Leu 


Leu 


Lys 


Tyr 


Gly 


He 


Asn 


Tyr 


Arg 


His 


Gin 


Glu 


He 


Lys 






355 










360 










365 








Pro 


Gin 


Ala 


Phe 


Leu 


Asn 


Ser 


Lys 


Phe 


Ser 


He 


Pro 


Ala 


Tyr 


Lys 


Leu 




370 










375 










380 










Ser 


Asn 


Pro 


Thr 


Lys 


Thr 


Asp 


Thr 


Gly 


Val 


Tyr 


Val 


Glu 


Ala 


He 


His 


385 










390 










395 










400 


Asp 


He 


Gly 


Asp 


Phe 


Thr 


Leu 


Thr 


Gly 


Gly 


Leu 


Arg 


Tyr 


Asp 


Arg 


Phe 










405 










410 










415 




Lys 


Val 


Lys 


Thr 


His 


Asp 


Gly 


Lys 


Thr 


Val 


Ser 


Ser 


Ser 


Asn 


Leu 


Asn 








420 










425 










430 






Pro 


Ser 


Phe 


Gly 


Val 


He 


Trp 


Gin 


Pro 


His 


Glu 


His 


Trp 


Ser 


Phe 


Ser 






435 










440 










445 








Ala 


Ser 


His 


Asn 


Tyr 


Ala 


Ser 


Arg 


Ser 


Pro 


Arg 


Leu 


Tyr 


Asp 


Ala 


Leu 




450 










455 










460 










Gin 


Thr 


His 


Gly 


Lys 


Arg 


Gly 


He 


He 


Ser 


He 


Ala 


Asp 


Gly 


Thr 


Lys 


465 










470 










475 










480 


Ala 


Glu 


Arg 


Ala 


Arg 


Asn 


Thr 


Glu 


He 


Gly 


Phe 


Asn 


Tyr 


Asn 


Asp 


Gly 










485 










490 










495 




Thr 


Phe 


Ala 


Ala 


Asn 


Gly 


Ser 


Tyr 


Phe 


Trp 


Gin 


Thr 


He 


Lys 


Asp 


Ala 








500 










505 










510 






Leu 


Ala 


Asn 


Pro 


Gin 


Asn 


Arg 


His 


Asp 


Ser 


Val 


Ala 


Val 


Arg 


Glu 


Ala 






515 










520 










525 








Val 


Asn 


Ala 


Gly 


Tyr 


He 


Lys 


Asn 


His 


Gly 


Tyr 


Glu 


Leu 


Gly 


Ala 


Ser 




530 










535 










540 










Tyr 


Arg 


Thr 


Gly 


Gly 


Leu 


Thr 


Ala 


Lys 


Val 


Gly 


Val 


Ser 


His 


Ser 


Lys 


545 










550 










555 










560 


Pro 


Arg 


Phe 


Tyr 


Asp 


Thr 


His 


Lys 


Asp 


Lys 


Leu 


Leu 


Ser 


Ala 


Asn 


Pro 










565 










570 










575 




Glu 


Phe 


Gly Ala 


Gin 


Val 


Gly 


Arg 


Thr 


Trp 


Thr 


Ala 


Ser 


Leu 


Ala 


Tyr 








580 










585 










590 






Arg 


Phe 


Gin 


Asn 


Pro 


Asn 


Leu 


Glu 


He 


Gly 


Trp 


Arg 


Gly 


Arg 


Tyr 


Val 






595 










600 










605 








Gin 


Lys 


Ala 


Thr 


Gly 


Ser 


He 


Leu 


Ala 


Ala 


Gly 


Gin 


Lys 


Asp 


Arg 


Lys 




610 










615 










620 










Gly Asn 


Leu 


Glu 


Asn 


Val 


Val 


Arg 


Lys 


Gly 


Phe 


Gly Val 


Asn 


Asp 


Val 


625 










630 










635 










640 


Phe 


Ala 


Asn 


Trp 


Lys 


Pro 


Leu 


Gly 


Lys 


Asp 


Thr 


Leu 


Asn 


Val 


Asn 


Leu 










645 










650 










655 




Ser 


Val 


Asn 


Asn 


Val 


Phe 


Asn 


Lys 


Phe 


Tyr 


Tyr 


Pro 


His 


Ser 


Gin 


Arg 








660 










665 










670 






Trp 


Thr 


Asn 


Thr 


Leu 


Pro 


Gly 


Val 


Gly 


Arg 


Asp 


Val 


Arg 


Leu 


Gly 


Val 






675 










680 










685 








Asn 


Tyr 


Lys 


Phe 



























690 



<210> 28 
<211> 2063 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Meningococcal frpB with loop 7 and 5 deletion 
<400> 28 

ggccgcttgg atttacttcc cttcatactc aagaggacga ttgaatgaat accccattgt 60 
tccgtctcag cctgctctcg ctcacacttg cggcaggttt tgcccacgcg gcagaaaata 120 
atgccaaggt cgtactggat accgttactg taaaaggcga ccgccaaggc agcaaaatcc 180 
gtaccaacat cgttacgctg caacaaaaag acgaaagcac cgcaaccgat atgcgcgaac 240 



tcttaaaaga 
cgctgcgcgg 
gccaaatcct 
ccgtacaaaa 
tcgccaaaac 
gcctcaacag 
aagagggcaa 
ccggcaaagg 
aacgcagcta 
tgagccacat 
acttggcgta 
tgttggaaaa 
aaggccccaa 
ttgccgaaca 
aagcattttt 
ccgataccgg 
ggctgcgtta 
accttaaccc 
gccacaacta 
gcggcatcat 
gcttcaacta 
aagacgcgct 
atgccggtta 
tgactgccaa 
agctgttgag 
ttgcctaccg 
aagctacggg 
ttgtacgcaa 
acacgctcaa 
gccaacgctg 
acaagttcta 



agagccgtcc 
catgggtcag 
ttaccaccaa 
aggcgcgggt 
cgtcgatgcc 
cggctttgcc 
cttcgacggc 
tttccgcaat 
cctcgccaaa 
gaaagaccgc 
cacgggtaaa 
agaacgctat 
ccatacccga 
aaccctgttg 
gaactcgaaa 
cgtatatgtt 
cgaccgcttc 
gagtttcggt 
cgccagccgc 
ctcgattgcc 
caacgacggc 
tgccaatccg 
catcaaaaac 
agtcggcgtc 
cgcgaatcct 
cttccaaaat 
ttcgatattg 
aggtttcggt 
tgtcaatctt 
gaccaatacc 
aaacgcacga 



atcgatttcg 
aactctgtcg 
ggcagattta 
tccgcctctg 
caagacctgc 
agcaacgaag 
ttgttctctt 
gtcaacggcg 
atcggaacaa 
caagcccctg 
aacctgggct 
tccgccgatg 
atcaccactc 
aaatacggta 
ttctccatcc 
gaagccattc 
aaggtgaaaa 
gtgatttggc 
agcccgcgcc 
gacggcacaa 
acgtttgccg 
caaaaccgcc 
cacggttacg 
agccacagca 
gaatttggcg 
ccgaatctgg 
gcggcaggtc 
gtgaacgatg 
tcggttaaca 
ctgccgggcg 
cgt 



gcggcggcaa 
acatcaaggt 
ttgtcgatcc 
ccggtatcgg 
tcaaaggctt 
gcgtaagcta 
acaaccgcaa 
gcaaaaccgt 
ccttcggcga 
cttaccgcga 
ttgtcgaaaa 
acagcggcac 
gtggtgcgaa 
tcaactaccg 
ccgcctacaa 
acgacatcgg 
cccatgacgg 
agccgcacga 
tgtatgacgc 
aagccgaacg 
caaacggcag 
acgactctgt 
aattgggcgc 
aaccgcgctt 
cacaagtcgg 
aaatcggctg 
aaaaagaccg 
tcttcgccaa 
acgtgttcaa 
tgggacgtga 



cggcacgtcc 
ggacaacgcc 
cgctttggtt 
cgcgaccaac 
ggataaaaac 
cggcgcaagc 
cgatgaaaaa 
accgtacagc 
cgacgaccac 
aactacccaa 
actggatgcc 
cggctacgca 
cttcaacttc 
ccatcaggaa 
actttccaac 
cgatttcacg 
cagaaccgtt 
acactggagc 
gctgcaaacc 
cgcgcgcaat 
ctacttctgg 
cgccgtccgt 
gtcctaccgc 
ttacgatacg 
ccgcacttgg 
gcgcggccgt 
caaaggcaac 
ctggaaaccg 
caagttctac 
tgtacgcttg 



caattcctga 
tattccgaca 
aaagtcgttt 
ggcgcgatca 
tggggcgtgc 
gtattcggaa 
gattacgaag 
gcgctggaca 
cgcatcgtgt 
tccaacacca 
aacgcctatg 
ggcaatgtaa 
gacagccgcc 
atcaaaccgc 
ccgaccaaaa 
ctgaccggcg 
tcaagcagca 
ttcagcgcga 
cacggtaaac 
accgaaatcg 
cagaccatca 
gaagccgtca 
accggcggcc 
cacaaagaca 
acggcctccc 
tatgttcaaa 
ttggaaaacg 
ctgggcaaag 
tatccgcaca 
ggcgtgaact 



300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2063 



<210> 29 
<211> 668 
<212> PRT 

<213> Artificial Sequence 

f 

<220> 

<223> Meningococcal FrpB with loop 7 and 5 deletion 
<400> 29 

Met Asn Thr Pro Leu Phe Arg Leu Ser Leu Leu Ser Leu Thr Leu Ala 

15 10 15 

Ala Gly Phe Ala His Ala Ala Glu Asn Asn Ala Lys Val Val Leu Asp 

20 25 30 

Thr Val Thr Val Lys Gly Asp Arg Gin Gly Ser Lys lie Arg Thr Asn 

35 40 45 

lie Val Thr Leu Gin Gin Lys Asp Glu Ser Thr Ala Thr Asp Met Arg 

50 55 60 

Glu Leu Leu Lys Glu Glu Pro Ser lie Asp Phe Gly Gly Gly Asn Gly 
65 70 75 80 

Thr Ser Gin Phe Leu Thr Leu Arg Gly Met Gly Gin Asn Ser Val Asp 

85 90 95 

lie Lys Val Asp Asn Ala Tyr Ser Asp Ser Gin lie Leu Tyr His Gin 

100 105 110 

Gly Arg Phe lie Val Asp Pro Ala Leu Val Lys Val Val Ser Val Gin 

115 120 125 

Lys Gly Ala Gly Ser Ala Ser Ala Gly He Gly Ala Thr Asn Gly Ala 

130 135 140 

He He Ala Lys Thr Val Asp Ala Gin Asp Leu Leu Lys Gly Leu Asp 



145 

Lys Asn Trp Gly 

Val Ser Tyr Gly 
180 

Leu Phe Ser Tyr 
195 

Gly Phe Arg Asn 
210 

Asp Lys Arg Ser 
225 

Asp His Arg lie 

Tyr Arg Glu Thr 
260 

Asn Leu Gly Phe 
275 

Lys Glu Arg Tyr 
290 

Val Lys Gly Pro 
305 

Asn Phe Asp Ser 

Asn Tyr Arg His 
340 

Phe Ser lie Pro 
355 

Gly Val Tyr Val 
370 

Gly Gly Leu Arg 
385 

Thr Val Ser Ser 

Pro His Glu His 
420 

Ser Pro Arg Leu 
435 

lie Ser lie Ala 
450 

lie Gly Phe Asn 
465 

Phe Trp Gin Thr 

Asp Ser Val Ala 
500 

His Gly Tyr Glu 
515 

Lys Val Gly Val 
530 

Asp Lys Leu Leu 
545 

Thr Trp Thr Ala 

lie Gly Trp Arg 
580 

Ala Ala Gly Gin 
595 

Lys Gly Phe Gly 
610 

Lys Asp Thr Leu 
625 






150 






Val 


Arg 


Leu 


Asn 


165 








Ala 


Ser 


Val 


Phe 


Asn 


Arg 


Asn 


Asp 








200 


Val 


Asn 


Gly 


Gly 






O 1 c 
ZlD 




Tyr 


Leu 


Ala 


Lys 




230 






Val 


Leu 


Ser 


His 


245 








Thr 


Gin 


Ser 


Asn 


Val 


Glu 


Lys 


Leu 








280 


Ser 


Ala 


Asp 


Asp 






z y o 




Asn 


His 


Thr 


Arg 




310 






Arg 


Leu 


Ala 


Glu 


325 








Gin 


Glu 


He 


Lys 


Ala 


Tyr 


Lys 


Leu 








360 


Glu 


Ala 


He 


His 






3 /o 




Tyr 


Asp 


Arg 


Phe 




390 






Ser 


Asn 


Leu 


Asn 


405 








Trp 


Ser 


Phe 


Ser 


Tyr 


Asp 


Ala 


Leu 








440 


Asp 


Gly 


Thr 


Lys 






A C C 




Tyr 


Asn 


Asp 


Gly 




470 






He 


Lys 


Asp 


Ala 


485 








Val 


Arg 


Glu 


Ala 


Leu 


Gly 


Ala 


Ser 








520 


Ser 


His 


Ser 


Lys 






C T C 
JJ J 




Ser 


Ala 


Asn 


Pro 




550 






Ser 


Leu 


Ala 


Tyr 


565 








Gly 


Arg 


Tyr 


Val 


Lys 


Asp 


Arg 


Lys 








600 


Val 


Asn 


Asp 


Val 






615 




Asn 


Val 


Asn 


Leu 




630 







155 

Ser Gly Phe Ala 
170 

Gly Lys Glu Gly 
185 

Glu Lys Asp Tyr 

Lys Thr Val Pro 
220 

He Gly Thr Thr 
235 

Met Lys Asp Arg 
250 

Thr Asn Leu Ala 
265 

Asp Ala Asn Ala 

Ser Gly Thr Gly 
300 

He Thr Thr Arg 
315 

Gin Thr Leu Leu 
330 

Pro Gin Ala Phe 
345 

Ser Asn Pro Thr 

Asp He Gly Asp 
380 

Lys Val Lys Thr 
395 

Pro Ser Phe Gly 
410 

Ala Ser His Asn 
425 

Gin Thr His Gly 

Ala Glu Arg Ala 
460 

Thr Phe Ala Ala 
475 

Leu Ala Asn Pro 
490 

Val Asn Ala Gly 
505 

Tyr Arg Thr Gly 

Pro Arg Phe Tyr 
540 

Glu Phe Gly Ala 
555 

Arg Phe Gin Asn 
570 

Gin Lys Ala Thr 
585 

Gly Asn Leu Glu 

Phe Ala Asn Trp 
620 

Ser Val Asn Asn 
635 










160 


Ser 


Asn 


Glu 


Gly 






1 *7 cr 
I/O 




Asn 


Phe 


ASP 


Gly 




190 






Glu 


Ala 


Gly 


Lys 


205 








Tyr 


Ser 


Ala 


Leu 


Phe 


Gly 


Asp 


Asp 








240 


Gin 


Ala 


Pro 


Ala 






O ^ 




Tyr 


Thr 


Gly 


Lys 




270 






Tyr 


Val 


Leu 


Glu 


285 








Tyr 


Ala 


Gly 


Asn 


Gly 


Ala 


Asn 


Phe 








320 


Lys 


Tyr 


Gly 


lie 






o *3 C 




Leu 


Asn 


Ser 


Lys 




350 






Lys 


Thr 


Asp 


Thr 


365 








Phe 


Thr 


Leu 


Thr 


His 


Asp 


Gly 


Arg 








400 


Val 


He 


Trp 


Gin 






A 1 C 




Tyr 


Ala 


Ser 


Arg 




430 






Lys 


Arg 


Gly 


He 


445 








Arg 


Asn 


Thr 


Glu 


Asn 


Gly 


Ser 


Tyr 








480 


Gin 


Asn 


Arg 


His 






4 y d 




Tyr 


He 


Lys 


Asn 




510 






Gly 


Leu 


Thr 


Ala 


525 








Asp 


Thr 


His 


Lys 


Gin 


Val 


Gly 


Arg 








560 


Pro 


Asn 


Leu 


Glu 






n c 




Gly 


Ser 


lie 


Leu 




590 






Asn 


Val 


Val 


Arg 


605 








Lys 


Pro 


Leu 


Gly 


Val 


Phe 


Asn 


Lys 



640 



Phe Tyr Tyr Pro His Ser Gin Arg Trp Thr Asn Thr Leu Pro Gly Val 

645 650 655 

Gly Arg Asp Val Arg Leu Gly Val Asn Tyr Lys Phe 
660 665 



<210> 30 
<211> 2328 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Meningococcal frpB with inner-core LOS binding 
sequence (EVLFRGT) built into a loop 



<400> 30 

tgttaatata 

ttggatttac 

tcagcctgct 

aggtcgtact 

acatcgttac 

aagaagagcc 

gcggcatggg 

tcctttacca 

aaaaaggcgc 

aaaccgtcga 

acagcggctt 

gcaacttcga 

aaggtttccg 

gctacctcgc 

acatgaaaga 

aaagttcacg 

acaccaactt 

cctatgtgtt 

atgtaaaagg 

gccgccttgc 

aaccgcaagc 

aaaaagtcga 

gtgcagatga 

gcgtatatgt 

acgaccgctt 

cgagtttcgg 

acgccagccg 

tctcgattgc 

acaacgacgg 

ttgccaatcc 

acatcaaaaa 

aagtcggcgt 

gcgcgaatcc 

gcttccaaaa 

gttcgatatt 

aaggtttcgg 

atgtcaatct 

ggaccaatac 

aaaacgcaca 



aataaaaata 
ttcccttcat 
ctcgctcaca 
ggataccgtt 
gctgcaacaa 
gtccatcgat 
tcagaactct 
ccaaggcaga 
gggttccgcc 
tgcccaagac 
tgccagcaac 
cggcttgttc 
caatgtcaac 
caaaatcgga 
ccaacaccgg 
gataaatatt 
ggcgtacacg 
ggaaaaagaa 
ccccaaccat 
cgaacaaacc 
atttttgaac 
tgaagtctta 
agacactgtt 
tgaagccatt 
caaggtgaaa 
tgtgatttgg 
cagcccgcgc 
cgacggcaca 
cacgtttgcc 
gcaaaaccgc 
ccacggttac 
cagccacagc 
tgaatttggc 
tccgaatctg 
ggcggcaggt 
tgtgaacgat 
ttcggttaac 
cctgccgggc 
tcccgaaaaa 



attattaatt 
actcaagagg 
cttgcggcag 
actgtaaaag 
aaagacgaaa 
ttcggcggcg 
gtcgacatca 
tttattgtcg 
tctgccggta 
ctgctcaaag 
gaaggcgtaa 
tcttacaacc 
ggcggcaaaa 
acaaccttcg 
ggcatccgca 
gaccgccaag 
ggtaaaaacc 
cgctattccg 
acccgaatca 
ctgttgaaat 
tcgaaattct 
tttcgtggca 
cacgcctaca 
cacgacatcg 
acccatgacg 
cagccgcacg 
ctgtatgacg 
aaagccgaac 
gcaaacggca 
cacgactctg 
gaattgggcg 
aaaccgcgct 
gcacaagtcg 
gaaatcggct 
caaaaagacc 
gtcttcgcca 
aacgtgttca 
gtgggacgtg 
atgccgtctg 



atttttctta 
acgattgaat 
gttttgccca 
gcgaccgcca 
gcaccgcaac 
gcaacggcac 
aggtggacaa 
atcccgcttt 
tcggcgcgac 
gcttggataa 
gctacggcgc 
gcaacgatga 
ccgtaccgta 
gcgacgacga 
ctgtgcgtga 
cccctgctta 
tgggctttgt 
ccgatgacag 
ccactcgtgg 
acggtatcaa 
ccatcccgac 
cgaaaccgat 
aactttccaa 
gcgatttcac 
gcaaaaccgt 
aacactggag 
cgctgcaaac 
gcgcgcgcaa 
gctacttctg 
tcgccgtccg 
cgtcctaccg 
tttacgatac 
gccgcacttg 
ggcgcggccg 
gcaaaggcaa 
actggaaacc 
acaagttcta 
atgtacgctt 
aaagcctttc 



tcctgccaaa 
gaatacccca 
cgcggcagaa 
aggcagcaaa 
cgatatgcgc 
gtcccaattc 
cgcctattcc 
ggttaaagtc 
caacggcgcg 
aaactggggc 
aagcgtattc 
aaaagattac 
cagcgcgctg 
ccaccgcatc 
agaatttacc 
ccgcgaaact 
cgaaaaactg 
cggcaccggc 
tgcgaacttc 
ctaccgccat 
gacagaagag 
ggaacaacaa 
cccgaccaaa 
gctgaccggc 
ttcaagcagc 
cttcagcgcg 
ccacggtaaa 
taccgaaatc 
gcagaccatc 
tgaagccgtc 
caccggcggc 
gcacaaagac 
gacggcctcc 
ttatgttcaa 
cttggaaaac 
gctgggcaaa 
ctatccgcac 
gggcgtgaac 
agacggca 



tcttaacggt 
ttgttccgtc 
aataatgcca 
atccgtacca 
gaactcttaa 
ctgacgctgc 
gacagccaaa 
gtttccgtac 
atcatcgcca 
gtgcgcctca 
ggaaaagagg 
gaagccggca 
gacaaacgca 
gtgttgagcc 
gtcggcgaca 
acccaatcca 
gatgccaacg 
tacgcaggca 
aacttcgaca 
caggaaatca 
aaaaacggtc 
atgaaagacc 
accgataccg 
gggctgcgtt 
aaccttaacc 
agccacaact 
cgcggcatca 
ggcttcaact 
aaagacgcgc 
aatgccggtt 
ctgactgcca 
aagctgttga 
cttgcctacc 
aaagctacgg 
gttgtacgca 
gacacgctca 
agccaacgct 
tacaagttct 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2328 



<210> 31 
<211> 727 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Meningococcal frpB with inner-core LOS binding 
sequence (EVLFRGT) built into a loop 



<400> 31 
Met Asn Thr Pro 
1 

Ala Gly Phe Ala 
20 

Thr Val Thr Val 
35 

lie Val Thr Leu 
50 

Glu Leu Leu Lys 
65 

Thr Ser Gin Phe 

lie Lys Val Asp 
100 

Gly Arg Phe lie 
115 

Lys Gly Ala Gly 
130 

lie lie Ala Lys 
145 

Lys Asn Trp Gly 

Val Ser Tyr Gly 
180 

Leu Phe Ser Tyr 
195 

Gly Phe Arg Asn 
210 

Asp Lys Arg Ser 
225 

Asp His Arg lie 

Arg Thr Val Arg 
260 

Asn lie Asp Arg 
275 

Thr Asn Leu Ala 
290 

Asp Ala Asn Ala 
305 

Ser Gly Thr Gly 

lie Thr Thr Arg 
340 

Gin Thr Leu Leu 
355 

Pro Gin Ala Phe 
370 

Lys Asn Gly Gin 
385 

Met Glu Gin Gin 

Tyr Lys Leu Ser 
420 

Ala lie His Asp 



Leu Phe Arg Leu 
5 

His Ala Ala Glu 

Lys Gly Asp Arg 
40 

Gin Gin Lys Asp 
55 

Glu Glu Pro Ser 
70 

Leu Thr Leu Arg 
85 

Asn Ala Tyr Ser 

Val Asp Pro Ala 
12 0 

Ser Ala Ser Ala 
135 

Thr Val Asp Ala 
150 

Val Arg Leu Asn 
165 

Ala Ser Val Phe 

Asn Arg Asn Asp 
200 

Val Asn Gly Gly 
215 

Tyr Leu Ala Lys 
230 

Val Leu Ser His 
245 

Glu Glu Phe Thr 

Gin Ala Pro Ala 
280 

Tyr Thr Gly Lys 
295 

Tyr Val Leu Glu 
310 

Tyr Ala Gly Asn 
325 

Gly Ala Asn Phe 

Lys Tyr Gly lie 
360 

Leu Asn Ser Lys 
375 

Lys Val Asp Glu 
390 

Met Lys Asp Arg 
405 

Asn Pro Thr Lys 
lie Gly Asp Phe 



Ser 


Leu 


Leu 


Ser 




10 






Asn 


Asn 


Ala 


Lys 


25 








Gin 


Gly 


Ser 


Lys 


Glu 


Ser 


Thr 


Ala 








60 


He 


Asp 


Phe 


Gly 






75 




Gly 


Met 


Gly 


Gin 




90 






Asp 


Ser 


Gin 


He 


105 








Leu 


Val 


Lys 


Val 


Gly 


He 


Gly 


Ala 








140 


Gin 


Asp 


Leu 


Leu 






155 




Ser 


Gly 


Phe 


Ala 




170 






Gly 


Lys 


Glu 


Gly 


185 








Glu 


Lys 


Asp 


Tyr 


Lys 


Thr 


Val 


Pro 








220 


He 


Gly 


Thr 


Thr 






235 




Met 


Lys 


Asp 


Gin 




250 






Val 


Gly 


Asp 


Lys 


265 








Tyr 


Arg 


Glu 


Thr 


Asn 


Leu 


Gly 


Phe 








300 


Lys 


Glu 


Arg 


Tyr 






315 




Val 


Lys 


Gly 


Pro 




330 






Asn 


Phe 


Asp 


Ser 


345 








Asn 


Tyr 


Arg 


His 


Phe 


Ser 


He 


Pro 








380 


Val 


Leu 


Phe 


Arg 






395 




Ala 


Asp 


Glu 


Asp 




410 






Thr 


Asp 


Thr 


Gly 


425 








Thr 


Leu 


Thr 


Gly 



Leu 


Thr 


Leu 


Ala 






15 




Val 


Val 


Leu 


Asp 




30 






He 


Arg 


Thr 


Asn 


45 








i nr 


Asp 


Met 


Arg 


Gly 


Gly 


Asn 


Gly 








80 


Asn 


Ser 


Val 


Asp 






95 




Leu 


Tyr 


His 


Gin 




110 






Val 


Ser 


Val 


Gin 


125 








Thr 


Asn 


Gly 


Ala 


Lys 


Gly 


Leu 


Asp 








160 


Ser 


Asn 


Glu 


Gly 






175 




Asn 


Phe 


Asp 


Gly 




190 






Glu 


Ala 


Gly 


Lys 


205 








Tyr 


Ser 


Ala 


Leu 


Phe 


Gly 


Asp 


Asp 








240 


His 


Arg 


Gly 


He 






255 




Ser 


Ser 


Arg 


He 




270 






Thr 


Gin 


Ser 


Asn 


285 








Val 


Glu 


Lys 


Leu 


Ser 


Ala 


Asp 


Asp 








320 


Asn 


His 


Thr 


Arg 






335 




Arg 


Leu 


Ala 


Glu 




350 






Gin 


Glu 


He 


Lys 


365 








Thr 


Thr 


Glu 


Glu 


Gly 


Thr 


Lys 


Pro 








400 


Thr 


Val 


His 


Ala 






415 




Val 


Tyr 


Val 


Glu 




430 






Gly 


Leu 


Arg 


Tyr 



• # 







435 










440 










445 








Asp 


Arg 


Phe 


Lys 


Val 


Lys 


Thr 


His 


Asp 


Gly 


Lys 


Thr 


Val 


Ser 


Ser 


Ser 




450 










455 










460 










Asn 


Leu 


Asn 


Pro 


Ser 


Phe 


Gly 


Val 


He 


Trp 


Gin 


Pro 


His 


Glu 


His 


Trp 


465 










470 










475 










480 


Ser 


Phe 


Ser 


Ala 


Ser 


His 


Asn 


Tyr 


Ala 


Ser 


Arg 


Ser 


Pro 


Arg 


Leu 


Tyr 










485 










490 










495 




Asp 


Ala 


Leu 


Gin 


Thr 


His 


Gly 


Lys 


Arg 


Gly 


He 


He 


Ser 


He 


Ala 


Asp 








500 










505 










510 






Gly 


Thr 


Lys 


Ala 


Glu 


Arg 


Ala 


Arg 


Asn 


Thr 


Glu 


He 


Gly 


Phe 


Asn 


Tyr 






CI c 

jlj 




















ROC 








Asn 


Asp 


Gly 


Thr 


Phe 


Ala 


Ala 


Asn 


Gly 


Ser 


Tyr 


Phe 


Trp 


Gin 


Thr 


He 




530 










535 










540 










Lys 


Asp 


Ala 


Leu 


Ala 


Asn 


Pro 


Gin 


Asn 


Arg 


His 


Asp 


Ser 


Val 


Ala 


Val 


545 










550 










555 










560 


Arg 


Glu 


Ala 


Val 


Asn 


Ala 


Gly 


Tyr 


He 


Lys 


Asn 


His 


Gly 


Tyr 


Glu 


Leu 










565 










570 










575 




Gly 


Ala 


Ser 


Tyr 


Arg 


Thr 


Gly 


Gly 


Leu 


Thr 


Ala 


Lys 


Val 


Gly 


Val 


Ser 








580 










585 










590 






His 


Ser 


Lys 


Pro 


Arg 


Phe 


Tyr 


Asp 


Thr 


His 


Lys 


Asp 


Lys 


Leu 


Leu 


Ser 






595 










600 










605 








Ala 


Asn 


Pro 


Glu 


Phe 


Gly 


Ala 


Gin 


Val 


Gly 


Arg 


Thr 


Trp 


Thr 


Ala 


Ser 




610 










615 










620 










Leu 


Ala 


Tyr 


Arg 


Phe 


Gin 


Asn 


Pro 


Asn 


Leu 


Glu 


He 


Gly 


Trp 


Arg 


Gly 


625 










630 










635 










640 


Arg 


Tyr 


Val 


Gin 


Lys 


Ala 


Thr 


Gly 


Ser 


He 


Leu 


Ala 


Ala 


Gly 


Gin 


Lys 










645 










650 










655 




Asp 


Arg 


Lys 


Gly 


Asn 


Leu 


Glu 


Asn 


Val 


Val 


Arg 


Lys 


Gly 


Phe 


Gly 


Val 








660 










665 










670 






Asn 


Asp 


Val 


Phe 


Ala 


Asn 


Trp 


Lys 


Pro 


Leu 


Gly 


Lys 


Asp 


Thr 


Leu 


Asn 






675 










680 










685 








Val 


Asn 


Leu 


Ser 


Val 


Asn 


Asn 


Val 


Phe 


Asn 


Lys 


Phe 


Tyr 


Tyr 


Pro 


His 




690 










695 










700 










Ser 


Gin 


Arg 


Trp 


Thr 


Asn 


Thr 


Leu 


Pro 


Gly 


Val 


Gly 


Arg 


Asp 


Val 


Arg 


705 










710 










715 










720 


Leu 


Gly 


Val 


Asn 


Tyr 


Lys 


Phe 





















725 



